The tetrazolium dyes MTS and XTT provide new quantitative assays for superoxide and superoxide dismutase.
The tetrazolium dyes MTS and XTT were reduced to their soluble formazans by superoxide radical anions (O2-) produced by the oxidation of xanthine by xanthine oxidase under standard conditions. These reactions were compared to the well-known reductions of NBT and cytochrome c by the xanthine/xanthine oxidase system. Reduction of the dyes was completely inhibited by superoxide dismutase (SOD). Rate constants for the reaction of MTS and XTT with O2- were estimated at 1.3 +/- .1 x 10(5) M-1S-1 and 8.6 x 10(4) M-1S-1 respectively. The stable MTS and XTT formazans have high extinction coefficients in the visible range which enable sensitive detection and quantification of superoxide radicals, avoiding some of the problems inherent in assays based on production of the insoluble NBT formazan. MTS and XTT have considerable potential both for the quantitative assay of radical production in living tissues and for the assay of superoxide dismutase activity in tissue extracts. Implications for the interpretation of cell culture growth assays which employ these dyes are discussed.